Effect of steep pulsed electric field on proliferation, viscoelasticity and adhesion of human hepatoma SMMC-7721 cells.
It has been proven that steep pulsed electric field (SPEF) can directly kill tumor cells and plays an important role in anticancer treatment. The biorheological mechanisms, however, that destroy tumor cells are almost unknown. To resolve this issue, here, an SPEF generator was used to assess the effects of high- and low-dose SPEF on the proliferation of human hepatoma SMMC-7721 cells by MTT assay, and on the viscoelasticity, adhesion of SMMC-7721 cells to endothelial cells by micropipette aspiration technique. Viability and proliferation of SPEF-treated SMMC-7721 cells were significantly inhibited. Cell cycle analysis indicated that SPEF arrested the cell cycle progression of SMMC-7721 cells at the G0/G1 transition to the S-phase. Viscoelastic data fitted by a standard linear solid model showed that viscoelasticity of SMMC-7721 cells changed after treatment with SPEF. Moreover, the adhesive force of low-dose SPEF-treated SMMC-7721 cells to endothelial cells markedly decreased compared to that of control cells. These results suggest that the suppressant effects of SPEF on the proliferation of SMMC-7721 cells appeared to be mediated, at least in part, through arresting cell cycle progression and altering the viscoelastic and adhesive properties of the cells, which provides a novel biorheological mechanism for the antitumor therapy of SPEF.